


United States Patest WE [III Pate& Nudei: ~,~Q,~~6 
Carter [45] Date’ of Patent: * Jul. 15,19&S 

[54] ANTI-FONGAL FEED CUMPoisITLGNS Prima&in”, T’ipiqy and .$pp&?&F&rmacolqy 8, 
CONTAINING NATAMYCEN $7~1oP (1966). 

[76] Inventor: 

[ *] Notice: 

A.F.Cktw,705 E &ghpoint, 
Springfieldi; MO. 65807 
The portion of the te+ of this patent 
subsequent to Aug. 20,2002 has been 
disciaimed. 

[21] AppI. No.: 5§2,771 

[22] Filed: Nor. 17,1983 
[51] Iut. Cl.’ ., +........,..,........ A6lK 3X/71; cO7H 17/08 
[S2] us. CL . . . . . . . . . . . . . . . . . . . * . . . . . . . . . . *..a...... mv3r: S3tv6.5 
[%I] Field of Search . ..* . . . . * . . . . . . . ‘ . . ..I.... 424/180; Sl4/31; 

536/6.5 

WI Refercn~ cited 

U.S. PATENT SLXCUMENTS 
1903,356 9/1959 JwalIlpea et al. . . . ..I........ .-*.?.. 424mo 
3,892.850 VI975 Stmyk et at . . . . . . . . . . . . . . . . . . . . 
3,916,027 lo/1975 Taylor .,.., ,.,, “I . . . . . . . . . . . . . . . . . . . . 

&W& 

3,%5,993 3/1976 seer CL s.L . . . . . . . . . . . . ...*... mm.5 
3,957,754 S/1976 Aszaloset al. 
4.536.494 8/1985 caftcx 

urn... . . . ..a. . . . ...+ . . $Efi; 
..,,. ,..........I. 2. . . . . . . . . . . . . . . 

GTHJZR PUBLICATIONS 
L&pen et al,, “Bull. Res. Chum. of Israel”, voL 1 lA4, 
1963, pp. 286-291. 
De Kruijff et al., “Biochimim et Biophysics AC&“’ 339, 
1974, pp+ 30-43. 
“The Me& Index” 10th Ed., 1985, p. 922. 
Clark et.& Pimaricin, “A New Food Fungi&a~” yj- 
crobitzl Inhibitors in Fwd. Fourth Interkttioml Spp 
sium on Food Miorx#iolo~ 1964, at Stkredi& Xustituie 
for Food Preservation Research, pp+ 167-184. 
Morris et aL, ‘1) emarkdm-What is it?” Cultwed Dairy 
Prodztc& Journal, vol. 13, No. 3, pp. u-24, Aug. 1978. 
The Merck Index, Merck &c Co., Inc., Rahway, NJ., 
(1976), p. 967. 
Raab, Walfgang P, Natampin (Pimarki& Geo$g 
Thiime Publishers Stuttgart, (1972). pp. 18-19. 
Abstract 418oS, Erie-Popescu, C&manta, (Inst. Med. 
Farm., Clii. H-a Dermatol., Bucuresti~ Rom.). 
Abstract 41800, Jones, Dan B. (Vanderbilt Univ. Med. 
Q&.. Nashville, Term. 37232, USA). 
British National Formulary, pp. 181,283,302. 
Federal Register, vol. 43, No..229, Tuesday, Nov. 28, 
1978, Sections 172.155 and 449.40. 
Brik, Harry, Analytid Profiles of Drug Substances, 
Acadamic Press, Inc. (1981). pp. 513,517. 
Food and Agciculture Organization of’the United Na- 
tions, FAO Report No. 45, WHO Report No. 430, 
Rome (1969). 
Naproxen, Official Monographs, USP Xx, p. 1198, 
834, 210. 
M&no et al, “The Chemotherapy of Vulvovaginal 
Mycosis“, Advances in Antiicrobial and Antineoph+ 
tic Chemochcrapy, vol. I/l, p. 239. 
LevInskas et al, “Acute and chronic To&&y of 

SeIhun et al, “Temperatures Differences, Moisture 
Transfer and Spoilage in Stored Corn”, F&z&@& Sep. 
6, 1976, p. 28. 
Lovett, J. Agr. Foad Chem., vol. 20, No. 6, 1972. 
Mislivec et.al, ‘Incidence of Toxic and #her Mold 
Species and Geue$a in Sny+a&‘, fournetl u/Food Pro- 
rectfvn, vol. 40, No. 5, pp: 309-312 (May, 1977). 
kzzouz et a1, “Zomparative &&myCo$ic Effects of 
sefected Hem . . : “, Jawal vfFwd Ptwectfon, vol. 45, 
No. 14, pp. 1298-1301 (Dec. 1982). 
Paod Additive %ableg. E&evjer Scientific Publishipg 
Company, (197S3,1p. Xx-42. 
Microbiaf Inh&it@s in Fao$, Food Micr?$&logy $ym- 
posiiun, Jun, l-5,-1964, crriteborg, Swe@en, pp. 185, 
186. 
&crobial Inhiito& in Food, Food Micrabiology Sym- 
posIum, Jun. l-5, 1964, Goteborg,, Sweden, pp. 
$67~185. 
Ray ct t&L, ‘pnev(?ating Grawth of Potcutially Toxic 
&folds Using Antifungal Agentsnl~&u~& ofFood Pro- 
recxfon, vol. 45, Nb. 10, pp. 953-P63 {Au& 1982). 
Evaluation of Ce@a$n Food Add&iv%, “wH[o report 
No. ‘599, FAO Rapti@ Nu. 1, G+eva, X976. 
Delvocid @, For, the &.?ve&on of M$d on Food 
Products, Produc$B&~ Del-Q3/82.1O~Am.lU GGB 
Fermentation Indtities tic., pp, 3-6. 
Davis et al, ‘Toxl&itic Fmqi in Food*, Appied Micro- 
biQzQ#,~JuL Em, bp., 159-w. 
Abstract. NO. 89:5$4$6g, &cIdcnce wnd CQntrol of My- 
cotoxln Producing Molds in Dom&ic and Imported 
Cheese, BuIkmut$~ L. &i (Dcp; Pood &i. Techuol., 
Wniv. Nebraska, Ilineobr, N&r.). 
Abstract No. 9756&, De&es, 0. A.. (C!ea&. Bur. Schim- 
melcult, Baam, Neth.). 
Bull- *Signi&an~o of Mycotoxins bo Food Safety 
and Human Health”, Journal @f Food Protection vol, 
42, No. 1, pp. 65-86 (Jan. 1979). 
Z&&rift Fur L.&ensm&t&-Untirsuchung Und-For- 
schung, J. P. Ber@r&n, Munchen (1973); pp. 179-186. 
Primav Examimp-lohnaie R BFQ~ 
Attorney, Agent, orFirm-Lowe, Price, Lcbhiuc, Becker 
& Shur 
IFI , ABf3Twc-f 
An animal feed composition WI+& compties a conven- 
tional animsl feed ?ad m &uti@mgal-effectiVe amount of 
natam~. The feed compositioa may comprise nata- 
mycin ,in a range‘ of about O.oooO55 to 0.011 weight 
percent. A premix for indorpdration intO such anislaf 
feeds preferably o&nprises about 2 to 25 grams.ofnata- 
my&n admixid w& about one pound of aq inert car- 
iier, such as rice hjllls or calciu& ctarbonatc. One pound 
of premix is added to about one ton’ of the conventional 
animal feed. 

6 Qahns, No Ihwdngs 



4,600,706 
I  1 

ANTI-FUNGAL FEED coMPosITroNs 
CONTAI?WW NAT,kMWIN 

BACKGROUND OF THE INVI%TION 
1.. Field of the Invention 
The present invention relates to animal feedvompvsi~ 

tions incvrporating natamycin, an antifuiigal ingredient. 
The hwcntion also rektea to methods for producing aud 
using SUCK feed compositions. 

2. Related Art 
Mycot~xin is a well-known term that generally dc- 

scribes cotipvunds produced by moJd% or fangi, that 
produce toxic effects in other organisms, Acute diseases 
caused by mycotoxins are called myc&&coses. Cut- 
breaks of mycotoxicoss have afflicted humans as well 
as domestic animals since antiquity. 

A human disease known as Alimentary Toxic Aleu- 
lda was fbt detected in Russia durJng *World War Xi, 
and it was vaused by the human cansuxdption of tuvldy 
grab, resulthg in motity r&s as hJgh as sixty per- 
cent (609h) in some of the affevted areas. D&eases in 
domestic an&&, suvh as homes,, have t&o been re 
corded, caused by feedmg them moldy hay, In the early 
1950% in Japan, a condition.kuown as “y4lowed &e” 
was identifkd as the severe liver damage to au&u& 
ingestillg fhlgns-contaminated rice -3JhiB disease is 
caused by a variety of Penivillbtm species. A d&%ssJon 
of the significance of mycotvxins is cormdned in BuJler- 
man’s, **Significance of Mycvtoxins to Food Safetyand 
Human Health”, Jotcrnd of Fwd Protecrion, Vatume 42, 
page 65, 1979. 

Other myeotoxicoses have been reported in sheep in 
New Zealand, resulting in severe river diunage and skin 
disorders. Further vutbre& produced aby maidy feed 
have bean reported in horses, cattle, pouhry, and @ne. 
In’ England, in 1960, a severe tv$c outbreak of a myc~ 
toxid blown es ‘Tllrkcy x Dbasc~ was traced to 
moldy ground meal that had been he.&& infested with 
a common mold Aspergilllu$at~ Anal$sis vf the my 
cotoxin in this feed resulted in the cliiery of several 
compvunds that were named aflatoxirts and which are 
now known to be carcinvgertJh 

Thus, it has been recognized that fungus growth in 
animal feedstuffs may result in mycotoxicoses~iu valu- 
able tivestock. Furthermore, even if thi fungus in the 
fcedstuff is killed, fmrgal toxbis that are present will 
remain, representing a continuing ha2Wd. Seveml au- 
thorities have suggested various prophylactic steps. For 
example reeognixing the importance of feed as a svnrve 
of tvxigenlc fungi, one author found it imperative that 
feeds aud feed handling equipment be kept dry to pre- 
vent fungal growth and toxin formatiou (Love@, .?~a?- 
no1 of Ag&&ure and Fwd chem&m V&&me 20, 
1972). This approach, while helpful, appears to be Jnad- 
equate, given the natural moisture cont(mt that is pres- 
ent in all animal feeds. 

Another approach to the control of mycotoxins is 
through the use of antifungal or an$mycotic com- 
pounds. Such agents are chemicals that prevent or m&r- 
fere with moSd growth and also, in someinstance~, with 
the production of the mycotoxins themselves. Fvr Ed- 
ample, U.S. Pat. No 4,126,701 dis&ses an animaI aud 
poultry feed which cvntaius a medieiuaj agent; get&u 
violet, that is a selective fmrgivIdal mold inhibitor for 
Cimdida A1bican.t A suggested feed compositivn is for- 
mulated by adding a premix concentrate contaiping 
gentian violet along with medivally inert ingredients to 

G 
a conventional feed comppei&x~ U.~. Pat, Na. 
3.916,027 discloses a rehtted premix conmte &o 
utilii gentieri viotet-as 8 method of t&s&g Carvrlfda 
ufbicafls infections in poulw 

5 Fungal inf&JoJjs and mycotoxins are not limited tv 
domestic animals r&r’only trahsmitted tbreaglt co&am- 
inated feedstuffs. A.5 noted abvwb myeotvxlvvses have 
been reported in human populativns. Fungi prvduee a 
variety of human cJinJcaI pat&Jog&s ~~~ %fe&ons 

10 as well as &rough ~nsump.tivaoFfun~~~~~tcd 
foods, Certahx antifubgaJ agents have beeu used to treat 
or prevent the g&v& of fungus both chufcally aad on 
foods. 

Natmycia is a, creamy whih vdc@as, tasteless, 
prac@ally insOruble crystal&~ ~pha&d& powder. It 

z5~~belo~gs to the pol&ene mpxohd~~ or. ma7$mq@lic iae- 
,tone group of cvmpvt+mJs. (g&t getterr#ly, CJark et al. 
“‘Piicin, A New Food .Fmtgist&~ #&+&&r~ I&& 
lots L Food. 4th )cnternativuaJ Sympmi#w an IEood 
Microbiology 1964 at the Swediih I&t&e for Fvvd 

w Wserv&on RWq&.) It$law txnc4sE$ms, natamy- 
&I is a pcftcut ‘Rotor of fnn@ rjc&mmrms. It is 
reported to have been tested in vitro vu over 500 ftmgal 
~qanisms and witIt very jj&$i~e effe& 

Natamycid 56 r+tiv&y stab& when C li dry state or 
3s when mixed with dry dilueuts. However, the molecule 

is sensitive to nltr$vivl& %gh& oxygw, c&:extwm pH 
vahes. It is relatively -i&vIuble m waterin which its 
svlubillty is of the, order O,QOSllbOld weight/weJgbt 
perm% AddJtloually, even la~svhttivn, uatamyviu is 

40 -rather unstable. Aqueous soiutions ~of 16 mvg/ml of 
natamvcin bevarne rn~~v~~~ ina&ve after 24 

45 

so 

SS 

60 

65 

hmr &pvsurc to !li&. .&a&at& of,&a~~~yc& by 
light, peroxides vr oxygen prvceedsat the fastc?s rate in 
f3$.&3~ QP swpe@m. Wam$ctie is alscf sensitive to 
heavy metals, and $t may lose up to 7% of its effect& 
i@ in 4-3 hours intheir preaeu~. 

Natemycin has bke~ us& to treat scveradhman dini- 
eel ftmgal infectior&, such as Caudl&asii a@ Trivhvmv- 
niasis. As reported in the B&i& Nativnal Fcmmdwy, 
rdamycia is sold undvr t&c t&de name “Plmafucin i@ 
produced by Bro&ades~ ta oral suspension, suspensioo 
fvr inhalation, cream and vaghzal tablet &umul&lons. 
Natamycin has also been tied f&r varloirs epidermal 
fbllgal infectJorls sj@i as corneaI ulcers. 

Natamycln has a&v been of l&et&t in tha treatment 
of food productabeoause it is $ighIy gtive agaiust 
yeasts and molds, .as app&red to~bacterisJ- (see M&is 
and Hart, “Pimarl~--What is&?“, C&u@ &r@ prod- 
uete Jourrial, Voltpe 13, page 22, 197g.)~R&ortedly~ 
nbYlyGin hes txql appl&l tv food pr&&&ts in several 
ways. It has been added iri dry fork’m&+i&, sIti&, 
pastes and semi&ids v&en &equate can be 
acc~mplish~ or the pure namyvm esnhe mixed with 
one or mare of theifty lngredie& and.th+n added toa 
glvcrt food praduc+t. Solid- focyda 
t+ction can be dipped, mis&& b 
solutiqn fsr sllspeR~Jolt d ~y~.~~~o~ly, it has 
been suggested that prorectjoti froni yeast and molds 



may be achieved in solid food by incorporating Warny- 
tin homogeneously into the food itself. (See; Clark et sJ> 

conventional feeds further decreases t$e.st&JJty of 
natamycin accordingto the lkerature in this art. 

cited above.) 
Natamycia has also been used to retard,spoilage of 

Feed is usually expbsed, to:kght a;iing its m&r&c* 

dressed poukr~, to protect cottage cheese, and has been 5 
twrc. It is then typicatiy stored in d@ i&s w&h’Jii to 

widely used in the dip-treatment of cheeses to coat them 
keep, out moisture, However, the’moisti&e‘&&ent of 

with the fungicide which is absorbed sIigfit&, and, dries 
feed rangee frOm NM@%, Additio@y, in Us% uneaten 

to form a solid, surface coating. Various other reports 
JefroGcr feed is thoroughly exposed k5 light, as it ii 

suggest that natamycin is effective in the treatment of 
retained in the pans or:bins which are t+yphll$ found in 

fresh berries, tomatoes, strawberries and iaspberrles. 16 
automated Feed systems. Thus, some feed may be re- 
tained for a week or more befate it ia consu&ed in an 

These reports indicate that natamycin has an antiyeast 
activity when added to wines, and various fivit juicer, 
such as apple juice or orange juice. (See, ~&n”ris and 
Hart, and Clark, cited above.) Natamycin is also used on l5 
meat products such as sausage. 

SUMMARY OF THE INVENTION 
In a composition asp& the present invention relates 

environment of high ItnoJsture ‘&id with exJ@sure to 
ultraviolet and visible &ght rays. Typic&y; 9t& of the 
samples of untreated.fecd from feed troughs exhibit 
fpngus whereas only about SO% of sarnpJes t&en i?om 
feed stofage bins exhii& fungus. In contrast about 10% 
04’ feed samples at thy feed &ill show the prsence of 
thgw after prqpiug M Y+ stag+ 

gurpitringly, I h+e found that natanryoin when 
added to anh@ feedstuff& exI@ii i&gn&csnt antHun- 
J& activity despite the, extended pr@nce Of &@stnre 
wbp tends to hmctiv~e thc~*tltpoltltrt, Hlp$tty& as 
indrcated above, is qui$lcSy in~tivatqt! upon tzy@nre to 
WsvioJet tight afcertaJn wave lengths, lurd in the 
presence of ribofIav& visiiie light ~irisolnactl$W,es tJ~e 
natatiycia This theor~ti~y ait i6tig.h nti‘tamycin 
relatively I‘css stable in fee& The presence pf .hesvy 
me.&& in @ace amona& would be expected to stilJ,re- 
duce natamycit~ stability, 

to an animal feed composition comprismg, a conven* 
tional animal feed and an antifnngal4ectJve amount of 2o 
natamycJn. In a further com~sition aspecU this inven- 
tion relates to an animaI feed cotnprismg about 0.~53 
to ff.Of 1 weight percent of natamycin in combi@on 
with a suitable inert carrier with the balqce of the 25 
composition being a conventional animal feed 

In yet another comptiition aspect, the invention re- 
Iates to a feed composition compxlahig about 70-93 
weight percent of cracked or ground grain, bavhzg an 
average partic& size of about I/32 of an inch or less to 3o 
about jth of an inch; about 7-30 weight ,perce@ of 
water; and about 0.000055 to 0.011 weight percent of 
natamycin. 

A further composition aspect of the present invention 
relates to a premix for incorporation into a canvent’onal 
animal feed, most preferably comprising about 8 to 15 
grams of natamycin admixed with about one to Wee 
pounds of an inert car&r per ton of feed. The inert 
carrier may be formed of such ingredients as rice hulls 
or calcium carbonate. 

In a method of use aspect., the present inventiorrre- 
lates to a method for treating animal feed comprising ‘a 
dry blending of about O,OOOO55 to t?.Oi 1 weight peroent 
of natamycin combined H;ith a suitable premix car&r 
with a conventional animal feed. 

DETAILED DEXRIPTION OF TIIE 
PREFERRED EMBODIMENT!$ 

The present invention is generahy directed to a feed 
composition that includes natamyc@ as a fir&al Jn@i- 
tor. Animal feed ls largely composed of grain~and cereal 
products, but may also incrude t&at by+odncta as a 
minor ingredient. AdditionaJJy, animal feed may in- 
clude citrus puIp and grape hulls, either or both being 
present at less than about 5% by weight. A&nil feed 
can also indude added fats, minerals and vim. such 
as riboflavin, and trace met&. 

Animal feed’ is generally formed by cracking or 
grhrding grain rather than by htcorporating’the intact 
grain particlea. These gronnd or cracked particles in! the 
feed are roughly l/100 of their original gram site. Ani- 
mal feeds are composed of many different particles, 
typically in a range between abcut l/32 of an inch, or 
less, to 4th of an Jnch in dianieter. Additionally, the 
cracking process exposes higher moisture and dJff@n! 
nutrient ccncentrations than arc typically present at the 
surface of the gra’m particle which usually has a huJI OI 
other coating. Thus the increased moisture content of’ 

+I%@ fofliwing exp$ltuenta clcmortstixite the unex- 
peqed efficacy aFnata$nyoin in ~~~~ the @oW of 
mold in feed samples: , ‘̂  

J5qiAhGiE I 
Visual observation ojEMold Growth in Feed Contain- 

ing 33% and 53% Moi)tnre 
TR.EATi#!NT OROWPS 

A--control 
B-5 ppm active mat&l 
C-4 ppm active m@eriaJ 
D-20 ppm active &terJal 

PIWCEDuRf! 
A 16% swine grower f.ced with an initial moistme 

level af approxlmateiy J3% was use& For each~of treat- 
ments8,B, C and D the a@roprlate amount ‘of n+rnycln 
was yeighcd and suspe&ed into tOnil distilled water; 
444 gams of feed wes’$z&W a#ld.plWd il&i a food 
prbc;disoi, and the 10 ml of soh~tiok was.&k$ &wly 
wb& feed was mixing.! Afkr alI the soMirm Bad l&en 
add&& feed was niixed for aq ddditiortal -3Q aecotids, For 
tre&nm.nt A, 10 ml of pJr& diatllled water w+ added. 
Feed was separated into 6 &quota in J@x 150 rmn petri 
dikhts, 3 mh in the +k at Ivan tempera@xe in a 
scale+ bag and 3 each art 35’-37’ 82 in a seakd,bag. A& 
I I day,5 post-iakiation, two 5 gm smpksWzre EemkWx? 
from one of the aliquots at each incubation temperature 
for cscb treatment. Or&ml dWlledwatar was added to 
one-a@nple and two ml $&tii water was added @‘the 
other sample. This resu.Jted in‘& 33% and 53% mo&urc 
IeveJ, respe&iv,eJy, in the feed. The f&e grant aampJ&of 
feed and water were mJxed with an apphcator r&W and 
theatransferred to an 18x 1Mrut+e+t&e wit& Jutput- 
Samples were incubat+J ‘8f ,their pr~$ous J&&&ion 
te+crature. Samples were observe4J twice dally for 
mold formation and color clllerences. 
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6 
RESULTS ,RE&JLTS 

No color differences wcrc observed on any day post- Stcrmcopc obstrvati+s of tfie 0,s gm ,sample‘E re- 
addition of water, Differences in mold, formation are 
shown in Tables 1 and 2 for 33% and 53,% m&sture in 5 

vcalcd no differekks am6ng t&e treatmqnts at either 
room k?;mprat~re br 35”-3fW C. 

feed, respectively. A scoring system of .l to 5 was Uti* The-30 gm salllpje ,&I E-8ask w9sWed t&,o&rve f&r 
lized to indicate relative amounts of mold fort&ion ctumpiag of the feeid and@r xx&d fkn&onW No &i&r- 
among the treatments. cacc8 were nota from‘the tr@menl :at W-37’ C cx- 

TtiLE t ctpt t&&t post.tit&tion ,$q 9 ?&atment ,D jreed was 
10 forming Gold. No ‘@old was obs&vcxl in:&@& held at 

Visoal smtia of mold formation in 33% feed 
visul score op days 

Incubation Treat- Doshddition of unter 
Tempcrnlurc meat 1 1 3 4 5’ 6 7 

Room A 0 1 2 3 3’ NW 3 15 

Temperature 8 0 2 2 3 3 ND c 0 1’2 3 3 
D 01122 z 

: 
3 

33-3r c. A 01233 
B 02233 2s : 
C 01233 ND 3m 
D 0 0 1 2 3 Nb 3 

l ND=Wdnr 

TABLE2 25 . Visual scorlnn of mold farmnth bt 33% feed. 
vlsusIsuJrawd8ys 

InwbxdQa Trcm post-6ddiion of wata 
Tempemture merit I 2 3 4 5 6 7 

RQoQl A 0 2 2 3 4. ND@’ 4 M 
TWlpOfXtll~ s 0 1 3 4 4 

01344 
D 4.W 4 

35-37’ c A 
E 01344 
c 0 0 2 4 4’ND 4x5 

l NDmNotdcm 

EXAMPLE II 46 
Visual Observation of Mold Growth in Feed Can- 

taking 25% Moisture 
TREATMENT GROUPS 

A--control 
B--10 ppm a&e makriaI 
G-20 ppm active material 
D-IO ppm active material 

45 

room kqemtur~ however, di&cqcs *ere seen in 
‘%lump” fotmation;(Tab@ 3). Oh post-initiation day 4 
au faad saqlplesw~e star&g tosti.& t4qW!r* 

A visual comparison 0f.tial.d formatian-i& t&e respec: 
tive feed samples I@5 in test t&s and irQ&ri disks 
are prcsknted in Tables p and.5, iesp~vely. 
son of ‘mold format&k was easier ta d 

Cornpa& 
hIpetri 

dishes, ’ ,* 
c TA&E3 

Twlpalwrc merit ,t23)56 7 89 

Room ‘A ‘0 Q 0 0 0 3 k&k 4 4 
Tnmpomtwc B 9 a 0 0 0 3 ND 4 4 

ii OOOQO3 000003 ND No 4 44 4 

3537” c A ooo3ns NIB 5s 

E 
400’134 ND 3 5 
004134 

D 400023 zi : : 
“N0~?4eldmr 

. . : 

A 16% swine grower feed with in titial mois@re @Orn A i-2 0 Q 0:4 5 r$p 5 5 
lev+zl of approximately 13% was used. Foieachaftreat- TClQpMttWC 
merits B, C, and D the appropriate amount! dna@+my& 

: 
; ; ,$ ; ; ; la3 4 4 

D Qoooadg~: 
was wcighcd and suspended into 10 ml distilkd watet; 55 33-37’ C A BOO45f ND 5s 
444 gm feed was weighed and placed into a food’pro@s- B ‘0 0 0 2 .3 3 ND 3 4 

sor. To bring the moisture to 22.7%, 4$ ml dktikd If 
tJoor33I$D44 

water was added and mixed, then the 10 & sdlution was 
p 0 0 I2,2 lq 3 4 

*N!x dmw. : 
added (bzkging moisture level to 25%) and feed was 
mixed for one minute. For treatment A, 10 ml,of plain 60 
distilled water was added. For each treatment, 5 gm 

The foregoing ex&rhne@s reported in 

were transfend to two 18X 150 test tubes, appzoxi- 
aad TIE ilbtmte the antifw mhity. 0 

mately 30 gm were transferred to two 125 nil 9fWk+, 
eesbciated with ardxwd f&&u&. dG$ts P proloqged 

approximately 0.5 gm was placed into two IS X ZOO mm 
t2qoSur~ to aqucousjtn~lmlet3~ c$lp to gmlt 53% 
t@.teP* The ssmpscs inoW@rg ‘k$qnyoiQ generatry 

petri dishes and two 15X 150 mm petri’ dishes were 8 sh6wed 0 &se rcspqse d&y bi t&i h@tf&ien and a 
filled as fbU as possible. One set of each ‘of the above red& grmvth df W&Is, eornpa&& with ;ihc ,contnol 
was incubated at room temperature and” the other at in& of fdlbcjj fk sap-g aud lmcx- 
35’-37’ C. Samples were observed d&y. fht prior ‘ait tliwmed abpvc. 



Natamycin is available under tht trade name De-l- 
vocid@ produced by the C&t Brocades company of 
the Netherlands. As supplied, Delvocid @ contains 
about 50% natamycin Natamyoin may be dissolved 
with stirring at room temperature for about eve iimttes S 
by adding about 2 to 2J gm, for example, of natamy& 
crystals to propylene.glycol or methanol, or other sol- 
vent in which natamycin will &solve. Because OF 
natamycin’s limited solubility, it wilI not coinpletely go 
into solution, but may form a suspension. Ar’optimal IO 
volume for suspending 2 to 25 gm of natamyein is ap 
proximately 30-60 ml. Preferably, such an amount of 
natamycin will be added to about one pound of ri con- 
ventional premix, and will not overly wet it. The one 
pound of premix is then added to about one ton of feed. tS 

Preferable premix compositions inolude rice hulls 
which are readily available from grain brokers, or the J. 
B. Hunt Company in Rodgers, Arkansas. l&e hulls arc 
preferred because of their retativety tow iricc; how-, 
ever, other premix mate&Is may be used, such as cal- ZQ 
cium carbonate (limestone), soybean mill f&d, oq cam. 
cob fractions, as examples. other premix m&&i& may 
be utilixed, but they -must be inert as are the other sug- 
gested premix mat8rials. The natamycin suspens$n is 
added ~to the premix material, and then mixed for about 25 
10 minutes in a standard horizontal or vertical blender. 
Altqatively,~ natamycin&~ a dry Powder form could 
be directly blended into feed; however, more extended 
mixing times would be required. 

The, preferred dosage range of natamycia in the fin- 30 
ished feed is about 0.000055 to 0,OlI weight percent 
(about 0.5 to 100 gm per ton of feed), preferably @out 
O.OOCWS to 0.0055 weight percent (about 05 to $0 gm 
per ton), more preferabty about 0.00022~ to Om28 
weight percent (about 2 to 25 gm per ton), and most 35 
preferably about 0.00088 to 0.0017 weight percent 
(about 8 to IS gm per ton). This dose of &amy&r is 
prepared as discussed above by suspendiig it in.a appro- 
priate carrier solvent and adding it to about-one pound 
of a premix Carrier. There is no evidenoethat use of the 40 
higher dosage ranges would cause any toxicity prob 
lems in treated animals; however the considerations of 
cost and undue wetting d the premix carrier may be- 
come significant. It is contemplated that other polyene 
macrolide compounds, particularly tetraedes suc$ as 45 
lucensomycin, arenomycin B. tetramycin, tetrin A or 
tetrin B may be equivalent to natamycht. Because the 
premix will be added to one-ton charges of feed, +e 
correspondency between resulting concentration in the 
feed is such that about one gram of natamycin added to 50 
the premix .$elds about a one ppin concentration of 
natamycin in the fted (about 0.0001 weight percent). 
Thus 10 gm natamycin added to 1 lb of premix, which 
in turn is added to a ton of feed, yields about a 10 ppm 
effective natamycin concentratio* 55 

Feed is prepared, conventionally, in a large bin or 
mixer in which the feed ingredients arc added in a de 
scendiig weight order according to their pievalence in 
the ultimate feed mixture. Thus, cracked grain would be 
the primary ingredient. Minor ingredients arc then 60 
added. Micro-ingredients are added iaat. T&se ineWe 
vitamins, drugs, growth promoters, antibiotics, and also 
antifungal compounds such as natamycim Yfhus, aa& 
mycin is one of the micro&gredients and it’is ad&d to 
the feed in the final blending step. The feed is bfurded 64 
for conventional time periods. Indivldttal farmqa can 
also mix a natamycin premix with feed but this wonId 
require a small mixer such as is conventioneliy run by 

8 
the power tRkeoff of 4 wctor. Five mhwcs $4 usually 
&Went to blmd .ntiyc~ in its premix f&m with 
smdi batches of feed m&ri&. 

The feed eqmprisin~ the, nittqyoin is fed tLimals 
at s@ndard feed dosag+ range+ ahdqes. NO changes in 
fetdiig ~attems are neeess~kted by the in&siort of 
natamycin .into the an&al feedstufF: NSamy& is suit- 
able for incorporation in the feed for swine;;- p&i&y, 
curktrg~ d&y animals, ho&s, dogs, zahb& f&h and 
otlwy Rnimds which Rrc not :s~afly mtnhued 

The following example iIlustrates the preparation of a 
natamycin treated premix: 

HXAMPLEHI 
PROcXXNfRE 

The following etiples represant various animal 
feed&hat ‘moorporatenatanzy~in premix as prepared by 
the fqethod of &arnpIe ZtT atrove. 

FZXAMPL~IV 
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Nmamydn premix 

EXAMPLE VE X0 

Lunb Food FomuIacion 
Ingmdient 0 
Ground rkellcd corn 1175 IS 
Soybun meal a5 
Lhisetdmeal 
Hay (bw qum9. 800 
Hay (medium qunlity) 
Cam silagt 
oats ailagt 20 

Mobtmes ( 
Lxraatont 
Diddtun pbospban 
Una,W 
Dtbydmted alfalfa meal 23 
Ground car can ‘- 
CM buUs 
Natxmycin premhr as 
TOtd =Q.s 

30 

ExAMpLEtpn 

Breeder Duck Feed Forrmtlation 
Ingredient’ OW 35 

Yellow corn 1309.5 
soybesJl merrt, 485% 318.0 
Meat and bone rmx, 50% 76.0 
Fiits%eaL#% 60.0 
Dried whey, d&ctomd 
Animal-vegctxblc fat 
Dicrldinn phwpbnfe 

L 

c. 

D. 

Wbutbihn 
AIfaJfa luf tieal 
Limccdm~ 
hJdixed sill& 
Dialcium pl@sphstc 
Molassts 
Natamydn p+mix 
Tot& 

m+o 
ll.0 
1a.Q 
4.9 
1.0 
1.0 

Vitamin mia 
Trace mineral mix 
biethloidne, hydmxy xnalogue 
Pellet binder 
Natamydn prendx 
ToFal 

2U.O 
2.0 45 Cow-Formurption : 
I.5 

trota&aDdrY 

50.0 EN 
2.0 A. Cornonly 

2W2.0 

50 

Bmihxs and Roasters Facd Fonmd&oa 
IRgmdknt ow 55 

YdIow corn IW3.5 
Soybean meal. 48% 
Mat xnd bone meal, 50% 
Fii meal, 6a% 
Corn &ten meat 60% 
Ftrmenmtioa by-product 
Anbnal-vegeuble ht 
salt 
Vitamin mix 
TrWmincnlmir 
IddMonku, DL 
Ndamycin prardx 
TOUI 

210.0 
143.0 

90.0 60 

34.0 
7.0 

10.0 

t: 6s 
2.0 

2Otl2.0 Natrmycfa Prrmrr 
G. corn luutMiQ-protein Fecdstuffs 
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-continued 
Laotadng Dairy Cow Farmuiacion 

Gmund shelled corn 
Brew& or dixtilkrs’ grains 
Soy&an mea& 44% 
MoImaca 
Tfwe minctalixcd salt 
cxdunl aulfatc 22% s, 27% c1 
Sodium phosphe, 2S% P 
Di&cium phosplwe, 23% CA 18% P 
Gmund timat~nt, 38% Ca 
Magnesium oxide. 54% Mg 
Vkamia A, D, E premix 
Natamydn premix 

66.1 
20.0 

6.0 
4.95 
1.0 

0.4 
1.15 

0.15 
0.2 
0.05 

5 

10 

15 
From the foregoing descriptions and examples, oqe 
skilled in the art can easily 8scertain rhe em&al @l8r- 
actcristica of this invention, and without departing.from 
the spirit and scope the&of oan make vario$s c&ngcs 
and modifications of the invention to adapt it,to V&OUS 20 
wtges 8nd cqditions. Thus the prcccdiig: preferred 
specific embodiments are, therefore, to be c&trued $0 
be merely illustrative of and not limitative of the disclo- 
sure in any way. 

What I claim is: 2s 
1. A method for improving animal feed which con- 

tains moisture to prevent or inhibit the or&et of and 

reduce fimgal or mold growth io the prior to con- 
sum&ion bv an animal to thereby mevent m inhibit 
my&toxic& in the a&al, whio& &mprW blending 
about WB@%5 to O.OIt &$&it perceWo~n&ankycin 
into the a&d feed. 

2, A method accordiitg, to claim I wherein $.he aata- 
my& is dry bkmded i&o the anim& &cd in a&&t~e 
with an inert carrier. ( 

3. A method according to C~&J!I 1 wSkein tlqe animal 
fee&contains q~ initial ~OistWG 0OW3Bt~ $&OX@ 7 t0 30 
w&g&t percent. 

4. i+ method acconfifig to c&aim 3 wherein *e nata- 
my& is’ added to thh feed in an mqint of, about 
0.00088 to 0.0017 weig$xt perqcnt 

5., A methad .acmrdihg to chip 2 ,,W~IC&II the incxt 
carrier is iine or more &embcrs seIectcd from the group 
crmsbting of iice hujls, k&ii;& ca$onate, so&can mill 
fee4 md am fraq&& 

6. A method accoe t6 c#kim 2 w&mku the result- 
ing adma? fti compriq+bdut 76 tQ 93 ~,ei&.peroent 
of8 t%acked or groWd grain, 2~qing~an ~v~~p~e 
ti ,of about lixqd af an in& .ot I++# 9 #rh.‘ln& 
abost 7 to 30 weight pe@cnt a{ wat* and &0qt ~A35 to 
CxWweight percent ofa premix oom&ak?g ab&W~.5 to 
1Oq gmns of-natamyofa admkcd w&I+ ‘abaa otle to 
three pounds of an it$*yq per ‘ton oFfee& 

a L 

. 

30 

35 

40 

45 

50 

55 


